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SEQUENCE LISTING 

cliO* SANQAR, DAVID V. 

T4EMOM, STANLEY M. 

<1Z0> 3* 3EOUENCE OP THB GB VIRUS B (GBV-B) GENOME 

cl30* UTSQ £ 231US 

<140> 09/587,653 
<141* 2000-06-05 

<150* SO/137,665 
<13i.3> l.*W-nrt-04 

<160? 17 

<17Q* Patentln Ver. 2.1 

-cJU0> 1 
c211* 260 
<212> RNA 
<213> Unknown 

*230* 

<;223> Description of Unknown Organism; GB VIRUS B 
<400> 1 

gaguuugccra ccauqquqqa ucagaaccgu uucgqgugaa 
asgucccuuc uggcucaucc aeaaaaaccg ucucgggugg 
gggaagcagu caguauaauu cccgucgugu guggugacgc 
ugugcagagc guaguaccaa gggcugcaec cegguuuuug 
ccgcuuggaa uuaaaaacug 

<210> 2 
<211> 9339 
<212=> DMA 

<213>> GBV-A-like virus 
<100> 2 

accacaaaca ctccagtttg ttacactccg ctaggaatgc 
cagQgcgtQQ gggatttccc ctgcccgtct gcagaagggt 
gtaggcggcg ggactcatga cgCtegcgtg atgacaagcg 
cctgatgggc gtccacgggt tcggcggtgg tggcgcttta 

cctaacagat agagcggcgg tACtgtaggg aagaccgggg 

cagacctctt tttgagtatc acgccteeqq aaqtaqttgg 

tgggatggtt ggggttagcc atccataecg tactgcctga 

ctggqagrct cgtacjaccgt agcacatgcc tgtcatttct 

cgcgcceaga acgcgcaaga acaagcagac gcaggctcca 

atctgttgaa aggggacaac gagcaaagcg caaagtecag 

ttocaaaatt qctqqtatcc atqatggctt gcaqacattg 

tqatggctgg ggacgccaag accetcgeea caagtcccgc 

ttaccctttg gggtggattg gtgatgttac aactcacaea 

ffgcaggagcg gtcgttcgac c;agtctgrra gatagtacgc 

ctgggctact ggttggttcg gtgtcoacct ttttgtagta 

tccctgtagt g^ggcgcggg tcactg&CCC agacacaaat 



gccauggucu gaaggggaug 60 
gugaggaguc cuggcuyuyu 12 0 
cucacgacgu auuuguccgc iso 
uuccaagcgq aqggcaaccc 24 0 



tcctggagca ccCccectag 60 
ggagccaacc accttagtat 120 
ccaagcttga ettggatggc lflo 
ggcagcctcc acgcccacca 24 0 
accggtcact aeoaaggacg 3r>n 
gcaagcccac ctotntgtgt 3 60 
tagggcccct gcgaggggat 42 0 
actcaaacaa gtcctgcacc 480 
tatcctgtgt ccattaaaac 54 0 
cgcgatgccc ggectcgtaa 6D0 
gctcaggctg ctttgccagc Geo 
aaccttggaa ncccnccgga 72 0 
cctotagtag ggccgctggt 7B0 
ttgctgyagg atggagtcaa 640 
tgtctgccac ccttggcctg sdo 
accacaatcc tgaccaattg 960 
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etgccagcgc aancaggcta tctattgctc 

tgtgatctgt gcggacgagb gctgggbCCC 
ttggactggc acggactccc tcttggccga 
gacctgtgac gcccccgaca ttggtgagtt 
gcttgtcagg cacbggcbbn tbcacabaqa 
agtgcecaet ggaatagatc ctgggttccn 
egaggcbgbe abcttctcga ccaaaotggc 
gtttagcagt gtacactacc tggcggttgg 
gtggbabcag bbgcbccbag cgcttabget 
caqgqtqccc aetqgatqct c a at age t go 
tcgecacccc caLttgagtg agaacgtgtc 
aagacctatc actcbagagb ataacaactc 
tgcgagggga cgtatggtta aattcaaaaa 
bgtgecabcg tactgeaeta tgggcactga 
egaagtatge ggbgtaacac catggcboac 
attggctata ttacaataec ctgggtccaa 
aggecabbbg babtbbgagg gatcagatac 
bbecactctc: ctaccaccyg agaggtgggc 
tggttCttgg ttaoggttC cgcaagggtt 
attqatcacc aaagaeAaaef ectgg&aaaa 
r.r.r.gr.rxnrx angggagrr.a ccac:t:aaggc 
cagcaagbab ctbabtbbag cctacebcbg 
tggttaccct btgcgtcctg tgctcccntc 
tttgtctaaa gctcaagtag ctccttttgc 
ctgeaggeba cgtbabgebg ccctfcttagg 
aactttcttt gttgcagcag ctgctgccca 
agtggcaggg ttagttttgt gggccggccg 
aqqtcettqq CCtCbqqtaq cqcttttaac 
ttttgatacc gagataattg gagggctgac 
gtcbcgtbtt ggcttctbtg ctcacttgtt 
bbggcaacgb tgggagaatb ggtbttggaa 
tgtgctggtb tgttteeecrg gtgegacata 
cgtaggtott ctetgtttaa catccagtgc 
bagggeccat agaatgttgg tgegbebegg 
tcttaagbbt ttcctctbag tgbbbggbga 
bggbgatgbc tbgcctaabg atttbgcetc 
tzectgaagge aaggcaaggg r_ctar:aggaa 
ggbtgabggt ttgcccgbtg tbgcgcgbcb 
eccgccagab gggtggycca. tbaccgeacc 
cacgctgtca gegatggcag tggtcabgac 
babebbcaga ttaggabctc tggecacbag 
gtaracngci: caccacggca geaaggggeg 
ccaaatasoc gttgaegegg ctaatgacca 
gtcccttact eggbgebctb geggggagae 
attggttgag gtcaacaaab ccgatgaccc 
ggcbgtbgcc aagggbtctt caggtgcccc 

gatgctcacc geegctagaa aenctggegg 

ggtgbgbgcb ggataccatc cccagbacac 
tgtgcctaac gsgtabtcag tgeaaatett 
caaattacca ctttcbtaca tgcaggagaa 
ggctacaaca gcatcaabgc caaaqtacat 
ctacctcaac ggcaaatgta ccaacacagg 
gtacetgacc ggagcatget oecggaacta 
taccgatgea accaccgtgt tgggcategg 
tgttaggcba ^tggbbcbbg ccacggctac 
caacataacb gagabbcaab baaccqatga 
taaggaggaa aar.ctgaaga aagggagaea 



tcctcccact tgccbacacg agecbggtbq 102 0 

cgccaatccg tacatcteac acccttccaa innn 

CCacattgat btbqttatqq qcqcbcbtgt 114 0 

gtgtggtgcg tgtgrzattag tcggtgaCtg i.3or> 

ccccaabqaa acbggfcactt gttaccbgga 1260 

agggctcatc gggtggatgg ccggcaaggc 132 0 

bbcacaagta ccatacgeta ttgegactat 13G0 

cgctcbgafcc eacbatqeet ctcgqqqcaa 144 0 

ttacatagaa gcgacctctg gaaaeeetac isoo 

gtttbgctcg ccccrgatga taccatgtcc 1560 

agaagnract r.gttacagtc caaagtggac 162 0 

aatabcbtgg tacccetata caatccctgg 15BO 

taacacatgg ggtbgctgee gbattcgcaa 174 0 

tgcagtgcgg aacgacaccc gcaacaccca I90r> 

aaccgcacgg cacaacggcb cagccctgaa 18G0 

agaaangctt aaacctcac^ ar.r.ggangr.r: 192 0 

cccC^tagtt tacbtttabg accctgtgaa 1960 

taggbtgece ggtaccccac ccgcggtacg 204 0 

ttacagtgat gtgaaagacc tiagecacagg ^n.nti 

ttatcaggbc ttababbecg ceaegggbgc 

cgrggtgcjta atbcbgbbgg ggbtgbgbgg 222 0 

ttacttgbcc cttbgbtbtg ggcgcgctbc 2280 

ccagccgtat ctccaagctg gctgggatgt 234 0 

nttgattttc tccaccrgct gccaiccccg 2400 

gCttgtgccc atggcbgcgg gcttgcccct 216 0 
accagatCat gactggbggg tgegactget 252 0 
baaccgbggb caccgcatag cbctgcbtgc 25B0 
ccrcttqcat ttggctacgc ctgebtcogc 2640 
aacaccacct gtagtagcac tagccgccac 2700 
accbcgctgb gcbbtagtta actccbatct 2760 
cgttacacba a^acccrgaqa ggbbtbtccb 2820 
tgacgcgcbg gtgacbttct gtgtgtgtca 2BB0 
ageabegbtc ttbgggactg acbctagggb 2940 
aaagtgtcat gcbtggtant ctcatbatgt 3000 
gaabggtgcg tttbtct»t? agcacbtgcA 3060 
gaaactacca ttgeaagoge cabbbbbccc 3120 
tgaaggaaga cgcr.tggcgt gtggggacac ^Iflo 
cggcgacctb gttbtcgcag ggtbggctab 3240 
bbttacgctg cagbgbcbcb ctgaacgbgg 33 00 
tggtatagac ccccgaacct ggactggaac 3360 
ctacafcggga ttbgtbbgtg acaacgtgbt 3420 
ccggcr.ggct caccccacag gcnctanaca ^4«o 
ggacatct^t caaocaoeat gtggagetgg 3540 
caaggggbab ctggcaacac gactggggbc 3 600 
bbattggtgt gtgbgcgggg cccbbcccat 3££0 
gattctgbgc tcctccgggc atgttattgg 3720 

tr.cagecagc cagaccaggg tr.aggccgci nan 

agcacatgcc acbebbgaba caaaaccbac 3 6d0 
aattgccccc actggcagcg .gcaagtcaac 3 500 
gtatgaggtc ttggbCcbaa abcccagtgb 3 960 
qcacgcgacg tacggcgbga abecaaattg 4 020 
ggccccactc aegtacagea car,acggcac «nnn 
tgatgtoatc atbtgtgacg aatgccatgc 4140 
aaaggtccta accgaagctc catccaaaaa 4200 
cccccctgga ^baabeceba caccacatgc a2£0 
aggcaccatc ccctbtcabg gaaaaaaqat 4i20 
cettatetcb gaggttacca aaaaacactg «3eo 
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tgatgagctt gctaacgagc cagcncgaaa gggaataaca gctgtctctt actataqqqg 4440 
atgtgacatc tcaaaaatcc ctgagggcga ctgtgtagta gttgccactg atgcctcgcg 4^nr> 
tacagggtac accggcgact ttgattccgb gbabqacbqc agccbcabgg t&gaaggcac 4 560 
atgccatgtt gaccttgacc etaetttcac catgggcgtt cgcgtgcgcg gggtttcagc 4620 
aataqbbaaa qqccaqcgba ggggccgc&c aggccgtggg agagCtggca tsitactacta 4680 
tgr.agacggg agttgtaccc cttcgggcat ggttcctgaa tgcaacattq ttqaaqcctt 4 740 
cgacgcagcc aaqgcabggt atggtttgtc atcaacagaa getcaaaena ttctggacac 4 BOO 
Ctatcgcacc caacctgggt fcaccbgcgab agqaqcaaat ttggac^agt gggebgabet 4 860 
ctttcccatg gtcaaccccg aaccttcatt tgtcaatacc gcaaaaagaa ccgctgacaa 49?n 
ttatgttttq tbqaetqcaq cceaactaca aCtgtgtcac cagtatggct abgcb0Ctcc 4 980 
caatgaegca ceacggtggc agggagcccg gctngggaaa aaancttgtg gggttctgtg 5 040 
gcgcccggac ggcgctgacg cctgbccbgg cccagagccc agcgaggtga ccagatacca 5100 
aacgngcctc actgaagcca acacctcbgg gacagccgea ctcgcbgbbg gcgbbggagb 5160 
ggctatggct babcbageca ttgacacttt tggcgccact tgtgcgcggc gttgctggtc 52?o 
tattgcatca gtccctaccg gtgcbactqt cgccccagtg gfctgacgaag aagaaatcgt S580 
ggaggagtgr gcaccar^ca ttCCCCtgga ggccabgybt: yctgcaatcg ataagctgaa 5340 
gagtaeaatc accacaacta gtccbttcac abtggaaacc gcccttgaaa aa.cttaacac 5400 
cbtbctbggg cctcatgeag Ctacaatcct tgctatcata cjagtattgct gtggtttagc 5460 
eaotttacct gacaatccct ttgeateatg cgr.gccr.gct ttcattgcgg gr.Rt-.rac:r.ac: 552 0 
cecacbaect eaeaagatca asatgttcct gbcatbatbt ggaggcgcaa ttgagtccaa 5580 
gctcacagac gctagaggcg canr.ggngfct uabgatggcc ggggcb^cgg gaaeagctct 554 0 
tggtacatgg acateggtgg gtttbgtctb tgacatgcta ggcggctatg ctgccgcctc 5700 
abccacbgct bgctbgacat ttaaatgctb gabgggbgag tgercccacta Cggatcagcb S760 
tgctggttta gtctactccg egttcaatcc ggccgcagga gttgtgggcg tcttgteage sa20 
ttgtgcaatg tttgctttga caacageagg gccagatCAC tggcccaaca gacttcttac 5930 
tatgcttgct aggagcaaca CLgtatgtaa tgagtactbt attgccactc qtqacatccq 594 0 
eaggaagata ctgggcattc tggaggcatc taceccctgg agtgtcatat cagcttgcac finnn 
ccgbtqgctc cacaccccga cggaggabga tbgcggcctc attgcbbggg gtctagagab €060 
ttggcagt&t grgtgcaatt tctttgcgat ttgccttaat gtccttaaag ctggagttca 6120 
gagcatggec aacattccbg gtbgbacttt cbacagctgc cagaaggggt acaagggccc G1B0 
cbggabbgga bcaggtatqe fcceaaqcacq ctqtccatgc qgtgctgaac bcabCbbbbe 624 0 
tgttgagaat ggbtibtgcaa aactttaeaa aggaeccaga acttgcteaa acxactggag G3on 
aggggetgtb ccaqteaacg ctaggctgtg tgggtcggct agaccggacc caactgattg 6 3 60 
gacr.agtCtt gtcgtcaatn atggcgntag ggftcnantgr. aaatatgaga aaatgggaga 6420 
tcacatCCCC gbcacageag tataatcbcc aaatgtcbgt ttcacceagg tgcccccspc 6^00 
cttgagagct gcagtggccg tggacggcgt acaggttcag tgbtabcbag gtgagcccaa 654 0 
aaccccttgg acgacanctg cttgccgcca cggrcccgao ggcaagggta aaacngttaa fSfino 
gcbtcccbtc cgcgbbgacg gtcacaCacc tggtgtgcgc atgcaacbba attbgcgtga 6660 
tgcacttga? auaciatsact gtnabbCCAC aaacaacact cctagbgatg aagccgcagb 6720 
gtccgctctt gtbttcaaac aggagttgcg gcgtiacaaac caattgcttg aggcaatttc 67 ao 
agctggcqtt gaaacoaoca aactgacagc cccctccatc gaagaggbag bggbaagaaa 694 0 
gcgcragr.r.r. rgggra^gaa rr.ggLtcgcc taccttgcct ucccccccga gabccgtccc 6900 
aggagbgtca tgbcctgaaa gcctgcaacg aagtgacccg ttagaaggtc cttcaaacct 6 960 
CCCtCCttca ccacctgttc tacagttggc catgccgatg ccccbgtbgg gagcgggtga 7020 
gtgtaacccc ttcactgcaa btggabgbgc aatgaccgaa acaggcggag gccctgatga 7 080 
ttbacccagb tacccbceca aaaagqaggt ctctgoatgq tcagacgaaa gttggtcgac 7140 

ggcnacaacc gtttcca.gcn acgttactgg ccccccgtac cccaaganac ggggaaagga 7200 

tCccactcag tcagcccccg ccaaacggcc tacaaa^aag aagtbgggaa agagtgagtt 7360 

ttcgtgcagc atgagccaca cctggaccga cgtgattagc ttcaaaacbg gccctiaaagt 7320 

tcbgtctgca actcgggcca tcactagtgg ttbcctcaaa caaagatcat bggtgtatgt 73 HO 

gactgagccg cgggabgcgg agcttagaaa acaaaaagbc acbattaaba gacaacctcb 7440 

gtccccccca tcataccaca agcaagtgag attggctaag gaaaaagctc caaaagctgt 7500 

cggcgtcatg tgggaetstg atgaagtagc agctcacacg ccctotaagt ctgctaagtc 7560 

CCacabCacb ^qcctbcggg qcacbqabqb tcqbbctqqa qcftqcccgca aqqctqttct 76Z0 

gg»cttgcag aagCgtgtcg aggcaggtga gataccgagt caccatcggc aaactgcgat 7sao 

agbtccaaag gaggaggtcb bcgtgaagac cccccagaaa ccaacaaaga aacccecaag 7740 

gcr.taccncg r.acccccacc ctgaaatgag aigtgrcgag aagatgtact acggr.caggn 7ftnr> 
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tgctcctgac 

cagtgtcaag 

agtgtgccct 

agcagctaaa 
cqctgqagcja 

tcccggcgtc 
tgcagccgaa 
cgtaatttgg 
ctggatgaag 
aqaattaaca 
ctaeccccct 
atacaacccc 
r.agncgr.grg 
gacggtgacc 

cotcattgct 

gatcctcaga 
aaagaaagcc 
ggctcgcttc 
cgtggeteigg 
tattacacca 
tgcnctaggg 
ctaacagttt 
ttaacgaccc 
gccatggtct 

gtgaggagtc 
ctcacgacgt 
ttccaagcgg 



gcagttaaag 

cgtctgttgt 
gacagtacca 
ctcagtgacc 
ccgatgatcg 
tataccacct 
caggctggca 
nagagceiccq 
gtgatgggtg 
tcatgctcat 
acaagagatc 
agtgctgcgt 
ttggctgtcc 
ttcgactggt 

ggtgtgcaCg 
gtttccnaaf. 
agggcggtcc 
cttctctggc 
racaccactn 
cagagaaga.C 
ctcattgctg 
cttttttttt 
cgcc^atgtg 
gaaggggatg 
ctggctgtgt 
atctgtccgc 
agggcaaccc 



ctgtcatggg 
cgatgtggtc 
tcacacccqa. 
aacaccgagc 
cttatgatgg 
caagttccaa 
tgaagaaccc 
qaqcaqatgc 
caccacaaga 
caaatgctao 

ggattgggta 
attccatgga 
atgggaaaaa 
gt&ecgaggc 

tegocagcgc 
atgct&catc 
ncaattar.cg 
tgeagaagtt 
ttggattagc 
tttttttttt 
agtttggcga 
acgtecexcc 
gggaagcagt 
tgtgcagagc 
ecgcttggaa 



agatgcgtac 
acccgatgca 
ggatatcatg 

cggcactcac 
ccgag&gatc 
cagtttgacc 
tcgcttectt 
agacaaaoaa 
ccgcgcgccc 
otctggaatt 
ccttggcngg 
tctaatacat 
gcagatgctc 
tcaracggtg 
tfctctcggtg 
cntgnccatg 
caagaggegt 
tagacctcta 
r.gatgttcac 
tcttgtgaag 
catcagctga 
agggcagcgg 
ccatggcgga 
cggctcatcc 
cagtacaatt 
qtaqtaccaa 
ttaaaaact 



ggcrtttqtaq 

gr.cggagcca 
gtggagacag 
accattgcga 
ggatatcgfca 
tqctggctqa 
atttgeggcg 
geaatgcgtg 
caar.rcaaat 
accaaaagtg 
tgctctgccg 
cactacccat 
tttgaggaca 
cctgt^gaag 
gtgcgctaca 
cececcctcyc 
ggcggagcac 
ccagatttgg 
tccccggagg 
tafcttggctg 
acccccaaat 
caacagggga 

tcagaaccgt 
acaaaaacgg 
cccgtcgtgt 
gggctgcacc 



atccacgtac 
cangcgacac 

acatotactc 
ggcagttata 
ggtgtaggtc 
aggtaaacgc 
acgatngcac 
tctttgctag 
acagtttgga 
gca&gcctta 
ogggtctggg 
gtccgtgggt 
aacttcccga 
ahctgcccag 
ccaacgctga 
gagcctgqeg 
acgcaaaaxt 

^taigacgag 
gggatgtgtt 
tcattfltttt 
tcaaaattaa 
gaccccgggc 
ttcgggcgaa 
tctcgggtgg 
gtggtgaegc 
ccggttttcg 



7860 
7920 
7980 
B040 
B1Q0 

9290 
B340 
9400 
9460 

8560 
8640 
B70Q 
0760 
B02Q 
9860 
8940 
9000 
9060 
9120 
9lfi0 
9240 
3. T>0 
9360 
3355 



<210> 3 
«=23.1* 4$ 
<212> DNA 

<212> Artificial Sequence 
<220> 

<223* Description of Artificial Sequencer Primar 
<4Q0> 3 

cgggatcccg taafcacgact cectatcgac cacaaacaet aoagtttg 4B 



<210> 4 
<211> 30 
«212p DNA 

<c213> Ard fl ctai. Sequence 
<220> 

<223> Description o£ Artificial Sequence: Primer 
<400> 4 

gtgganttca cagcgtceca 20 



«*Z10? 5 

<211i 21 

<aia> dka 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 



<400* 5 

cgxgaarxcc acccccccac c 



21 



<210> £ 
*211> 21 
<212> DNA 

<213> Artificial Sequence 

<223» Description of Artificial Sequence i Primer 

ttatcgattg cagca&ccat g 21 

<?1Q> 1 
<212? DMA 

<?.n> Art .lr J. eta I sequence 
c220> 

<723> Description or Artificial .Sequence : Pr.tmer 



<210> Q 
<2il> 20 
*212i DMA 

<213> Artificial Sequence 
<220> 

<223=» Description of Artificial Sequence ; Primer 
<40o> a 

gacnacagac gcttg^c^cg Z0 

<210> 9 
<21l> 20 
<212> DNA 

^2l3i Artificial Sequence 
<?,7.n> 

<223> Description of Artificial Sequence: Primer 



<400> 7 

catggttgct gcaatcgata agctgaagag tacaataaa 



<4Q0> 9 

ctgtcatqqg aqatqcqtfiC 



20 



<210> 1.0 
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<2U> 42 

c213> Artificial Sequence 
<220? 

c223> DescriD^ion of Artificial sequence : Primer 
c400> 10 

cgagctcgag cacaccgcgg ggbcgttaag cccggggtct cc 42 

*210> 11 
<211» 20 
<212> D3ttA 

<213> Artificial Sequence 
<320> 

<*223> Description of Artificial Sequence: Primer 
<A00> 11 

gecaacagac gcttg&cacg rj 

<210> 12 
106 

<;212> DNA 

<an> Artiriclal Sequence 
<220> 

<223> Description o£ Artificial Sequence; Primer 
<490> 12 

eegactcgag aattaggcac tgcaggccoc aacagtetcg cgagttttto attccaagcg SO 
gsggttgccc tccgctcgga acaaaaaccg gggtgcagcc cttggtac tftA 

<210> J3 
<211> 9599 
<212? DMA 

<213* Hepatitis C virus 

<220> 
«:221> CDS 

<222> {342} . . (9377) 
*400> 12 

gccagccccc tgatgggggc gacactccac cacgaateac tcccctgtga ggaactactg 60 
tcttcaggca ga&agcgtct agccatggcg ttagtatgag tgtcgtgcag cctccaggac \?o 
cccccctocc gggagageca tagtggtctg cggaaccefqc qaqtacaccg gaattgccag 190 
gaegaceggg tcotttetfcg gataaacccg Ctcaatgccc ggagatttgg gcgtgccccc 240 
geaagactge tagecgagta gtgttg§gtc gcgaaaggco ttgtggtact gectgatagg 300 
Srtgcttgcga gtgnnocggg aggtcr.cgta gaccgtgtae c atg age acg aat cct 356 
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Met Ser Thr Aan Pro 

1. 5 

aaa ccc caa aga aaa acc aaa cat aac acc aac cgt cgc cca cag gac ^04 
Lya Pro Gin Arg Lya Thr Lya Arg Aen Thr Aen Arg Arg Pro Gin Acp 
10 15 20 

gtc aag ttc ccg ggt ggc qqt caq ate qtt ggt gga gtt taO ttg ttg 
Val Lye ph* Dro ciy uiy Gly csin He val i?iy niy val Tyr Leu Leu 

25 20 55 

ccg cgc agg ggc cct aga ttg ggt gtg cgc gcg acg agg aag act tec snrt 
Pro Axg Arg Gly Pro Arg Leu Gly Val Arg Ala Thr Arg Lya Thr Ser 
40 43 50 

gag egg teg caa cct cga ggt aga cgt cag cct ate tec aag gca cgt 548 
Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro lie Pro Lya Ala Arg 
55 60 

c gg ccc gag ggc agg acc tgg get cag coo ggg tac cct tgg ccc etc S9fi 
Ary Pro Qlu Gly Arg Thr Trp Ala Girt Pro Gly Tyr Pro Trp Pro Leu 
70 7S 80 R ^ 

tat: ggc aat gag ggt tgc ggg egg gcg gga tgg ccc ctg tec ccc cgt 54 4 
Tyr Gly Aen Glu Gly Cya Gly Trp Ala CSly Trp Leu Leu Ser Pro Axg 
90 95 100 

ggc tct egg cct age tgg ggc ccc aca gac ccc egg cgt agg teg cgc 695 
Gly Ser Arg Pro Ser Trp Gly Pro Thr Asp Pro Axg An* Axr Ser An? 
10S 110 lib 

aat ttg ggt aag gca acc gat acc etc acg tgc ggc ttc gec gac etc 740 
Aen Leu Gly Lye Val lie Acp Thr Leu Thr Cyc Gly Phe Ala Afip Leu 
120 125 130 

atg ggg tac ata ccg etc gtc ggc gec ccfc ctt gga ggc get gee agg 76 B 
Met Gly Tyr Xle Pro Leu Val Gly Aia Pro Leu Gly Gly Ala Ala Arg 
135 140 145 

gec ctg gcg cat ggc gtc egg gtc ctg gaa gac ggc gtg aar. can gca nss 
Ala Leu Ala Hie Gly Val Arg Val L6U Glu Acp Gly Val Aan Tyr Ala 
150 155 160 165 

aca ggg aac ctt cct ggt tgc tct ttc tct Ate ttc ctt ctg gec ctg 964 

Thr nuy agti Leu Pro <uy rys Per ?he Per Tie Phe Leu htzu Ala Leu 
170 175 190 

eta cct tgo Ctg act gtg qcc get tea gee tac caa gtg cgc aat tec 932 
Leu ser Cve Leu Thr val Pro Ala der Ala Tyr Gin Val Arg A=n Ser 

\ns 1.30 las 

teg ggg etc tac cat gtc acc aat gat tgc cct aac tcq aqt act qtg 960 
Ser Gly Leu Tyr His Val Thr Aen Aep Cys Pro Aen Sfcr Ser 11$ Val 
200 205 210 

tac gag gcg gec gat gec ate ctg eac act ccg ggg tgt gtc cct tgc 1038 
Tyr Qlu Ala A.l.ft Anp Ala I Its Leu Hi a Thr Pro Gly Cya Val Pro Cya 
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215 



220 



225 



gtt cgc gag ggt aac gcc teg agg tgt tgg gtg qcq gtg acc cee acg 107$ 

Val Arg clu Gly zicn Ala Ser Arg Cys Trp val Ma val Thr Pro Thr 

230 235 240 245 

qtg qcc acc agg gac ggc aaa etc ccc aC^ acq cag ctfc cgs cgt cat 1124 

Vai Ala Thr Arg Asp Gly LyB Uu Pro Thr Thr 01 n Leu Arg Arg Hie 
250 255 2r>n 

ate gas ctg etc gtc ggg age gcc acc etc. tgc teg gcc etc tac gtg 1172 

lie Aap Leu Leu Val Gly Ser Ala Thr Leu Cys Sdr Ala Leu Tyr Val 

2fS5 270 275 

ggg gac ctg tgc ggg tct gtc ttt ctt gtt ggt caa ctg ttt acc ttc 1220 

Gly Asp Leu Cyc Gly Ser val Fhe h£XL Val <?iy Gin Leu Phc Thr Phc 

290 285 290 

tct ccc agg cgc cac tgg acg acg caa gaC tgc aat Cgt CCC ate r.ar. 126 8 

3tJr Pro Arg Arg His Trp Thr Thr Gin Asp Cye Aon Cyc Ser lie Tyr 

300 303 

ccc ggc cat ata acg ggt cat cgc &tg go* tgg gat atg atg atg aac 1316 

Pro Gly His lie Thr Gly His Arg Met Ala Trp Asp Met Met Met Abei 

310 315 220 325 

tgg tec cct acs gea gcg ttg gtg gta get cag ctg etc egg ate cca 1364 

Trp Ser Pro Thx Ala Ala Leu Val Val Ala Gin Leu Leu Arg He Pro 
T*n 333 340 

caa gcc ate atg gac atg ate get qcjt qet tac tgg gga gtc ctg gcg 1413 

Gin Ala Ho Mat Aftp Met He Ala Gly Ala HIS Trp r.ly val Leu Ala 

345 350 2£& 

ggc ata. gcg cat ttc tec atg gtg ggg aac tgg gcg aag gtc ctg gta i4sr> 

Gly He Ala Tyr Ph* Ser Met Val Gly Asn Trp Ala Lye Val Leu Val 

360 i6S 370 

gtg ctg ctg eta ttt gcc ggc gtc aac gcg gaa acc cac gtc acc ggg 150 9 

v*l Leu L«u Leu Dhe Ala Gly Val Asp Ala Glu Thr His val Thr Gly 
375 380 385 

gga aat gcc ggc cgc acc acg get ggg ctt gtt ggt etc cct aca cca 155S 

Gly Asn Ala Gly Arg Thr Thr Ala Gly Leu Val Gly Leu Leu Thr Pro 
390 395 4nn 405 

ggc gcc aag cag aac ate caa Ctg ate aac acc aac ggc agt egg cac 1604 

Gly Ala Lye Gin Agh He Gin Leu lie Abu Thr Acn Gly Ser Trp His 
410 415 420 

ate aat age acq qec ttg aat tqc aat gaa age ctt aac acc ggc tgg 165 3 

lie Asn ser Thr Ala Leu Asn nys ash Glu ser Leu Asn Thr Gly Trp 

425 430 435 

tta gca ggg etc ttc tat caa cac aaa ttc aac cct tea ggc tgt cct Xif>0 

Leo Ala Gly Leu frhe Tyr Gin Hi a Lyo Phe Aon Ser Ser Gly CyB Pro 

440 441 430 
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erag agg teg gcc age tgc cga cgc cct acc gat ccc gec cag ggc tgg n*fi 
Glu Arg Leu Ala 6«r Cye Arg Arg Leu Thr Aap Phe Ala Gin Gly Trp 
i55 460 465 

qgt gcc ate aqt tat gcc aac qga aqc qqc etc qac gaa cqc ccc tac 1796 
•l-Jly Pro lie Ser Tyr Ala Aan Gly Ser uly Leu Aap ulu Arg Pro Tyr 
470 47S 460 4&S 

tgc tgg cac tac cct cca aga cct tgt ggc att gtg ccc gca aag age 1814 
Cya Trp Hia Tyr Pro Pro Arg Pro Cya Oly lie Val Pro Ala Lys Scr 
43t> 500 

gtg tgt ggc ccg gta tat tgc ttc act. ccc a.gr. ccc gtg gtg gtg gga 1697 
Val Cye Gly Pro Val Tyr Cya Phe Thr Pro Sar Pro Val Val Val Gly 
505 510 515 

acg acc gac agg teg ggc gcg cct acc tac age tgg ggt gca aat gat 1940 
Thr Thr Asp Arg Ser Oly Ala Pro Thr Tyr Ser Trp Gly Ala Asn Aap 
520 £25 £10 

acg gat gtc tec gcc ctt aac aac acc agg Cca ccg ctg ggc aat: tgg i.9rb 
Thr Asp Val Ph© Val L6U A en Asn Thr Arg Pro Pro Leu Gly Acn Trp 
535 540 545 

ttc ggt tgt acc tgg atg aac tea act gga ttc acc aaa gtg tgc gga 203 6 
Phe Gly Cys Thr Trp Met Asn Ser Thr Gly Phe Thr Lys Val Cys Gly 
550 5SS SSo 565 

gcg ccc cct tgt gcc ate gga ggg gtg ggc aac aac acc ttg etc tgc 3oe* 
Ala Pro Dro eye Val II© Gly Gly Val Gly Asn Asn Thr Leu Leu Cye 
570 575 530 

ccc act gat tgc ttc cgc aaa cat ccg gaa gcc aca tac tct egg tgc 2132 
Pro Thr Aap Cys Phe Arg T^ya Kin Pro Glu Ala Thr Tyr *er Arg Cys 
585 590 595 

ggn tec ggt ccc tgg att aca ccc agg tgc atg gtc gac tac ccg tat 3ieo 
Gly Ser Gly Pro Trp II© Thr Pro Arg Cye Met Val Asp Tyr Pro Tyr ' 
600 60S dXQ 

agg ctt tgg cac tat COt tgt acc ate aat tac acc ata ttc aaa gtc 2228 
Arg t,eu Trp His Tyr Pro nys Thr lie Asn Tyr Thr lie Phe Lys Val 
515 S2Q €25 

agg atg tac gtg gga ggg gtc gag cac agg ctg gaa gcg gcc tgc aac 2276 
Arg Met Tyr Val Qly Gly Val SlU His Arq Leu Glu Ala Ala Cys Asn 
63 0 6.VS P4 0 

tqg acq egg ggc gaa cgc tgt gat ctg gaa gac agg gac agg tec gag 7.^74 
Trp Thr Arg Gly Glu Arg Cys Acp Leu Glu Aop Arg Aep Arg Ser Glu 
650 655 650 

eta age ccg ttg ctg ctg tec acc eca cag t$g cag gtc ctt ccg tgt 2372 
Lau Ser Pro Leu L=u Lru Ser Thr Thr Gin Trp ftj.n Val Tjcu pro cys 
S65 670 675 
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tCC ttc acg aec etg cca gca ttg tec aec ggc etc ate cac etc cax 
Ber Phe Thr Thr Leu Pro AJa Leu Ser Thr Oly Leu Tie wis Leu H1b 
680 6S5 g 9 o 



2420 



cag aac ar.r. gtg gac gcg cag tac ttg tac ggg gta ggg tea age Ate 24 €8 
Gin Aan lie Val Acp val Gin Tyr Leu ryr Gly Val Gly Ser Ser Tic 
695 700 7f)"5 

gcg tec tgg gec att &ag tgg gag tec gec gtt etc ctg r.r.c r.ZK ctg 2516 
Ala Ser Trp Ala Lie LVS Trp (3 In Tyr Val Val Leu Leu Phe tou L«u 
710 715 720 723 

etc gca gac gcg ego gt<= tgc tec tgc Ctg tgg atg atg tta etc ata 2554 
Lau Ala ABp Ala Arg Val Cys Ser Cye Leu Trp MeL M«t Leu Leu Tie 
730 735 -340 

tec caa gcg gag gcg get ttg gag aac etc gr.a ata CtC aat gcA gca 2512 
Ser Gin Ala (4lu Ala Ala Leu Glu Acn Usu Val lie Lay Aen Ala Ala 
745 7so 73g 

tec ctg gec ggg acg cac ggt ctt gtg tec ttc etc qtg ttc ttc tec 2660 
fier Leu Ala Gly Thr Hit, oly Leu Val Ser Phe Leu Val Phe Phe Cya 
760 765 770 

ttt qc=! tgg tat ctg aag ggt agg r,gg gcg ccc gga gcg gec cac gc« 2708 
Phe Ala Trp Tyr Leu Lys Gly Arg Trp Val Pro Gly Ala Val Tyr Ala 
"6 760 7B5 

etc tac ggg atg tgg cot etc etc atg etc ctg ctg gcg tt* cct cag 2756 
Leu Tyr Gly Met Trp Pro Leu Leu Leu Leu Leu Leu Ala Leu Pro Gin 
790 7P5 800 605 

ecrg gca tac gca ctg gar arrg gag gtg gec gcg teg tgt ggc ggc gtt 2 9 04 
Arg Ala Tyr Ala Lav Asp Thr Glu Val Ala Ala fier Cye Gly Gly Val 
910 015 »70 



gtt ctt gtc ggg tea acg gcg ctg act ctg teg cca tat tac aag cgc 
Val Leu Val Gly Leu Met Ala LRU Thr Leu ser Pro Tyr Tyr Lye Arg 
B25 830 635 



cgc gat gee gtc ate tta etc atg tgt gta gta cac ccg acc ctg gca 
Arg A*p Ala Val lie Leu Leu Met Cya Val Val Hi B Pro Thr 1,6 u Val 
*™ 875 930 ass 



Ctt caa gec agt ttg ctt aaa gtc ccc tac ttc gtg cgc gtt caa ggc 



tat ate age tgg tgc atg tgg tgg ctt cag tat ttt ctg acc aga gta 2900 
ryr lie Ser Trp Cye Mat Trp Trp Leu Gin Tyr Phe Leu Thr Arg Val 
a4 ° 845 R.S0 

gaa gcg caa ctg cac gtg tqq gtt Ccc ccc etc aac gtc egg ggg ggg 
Glu Ala Oln Leu His Val Trp val Pro Pro LSu Aan Val Arg Gly Gly 
BS5 flfio q$ 5 



2936 



ttt gac ate acc aaa eta etc ctg gec ate ttc gga ccc ctt tgg att 3044 
Phe ARp He Thr i*ya Leu Lau L«u Ala lie Phe Gly Pro Leu Trp lie 
890 695 qno 



3092 
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Leu Cln Ala Ser Leu Leu Lye Val Pro Tyx Phe Val Arg Val Oln Gly 
905 910 915 

ctt etc egg acc tgc gcg eta gcg cgq aaq ata ? cc gga ggt cat tac 

Leu L«u Arg Tie Cys Ala Leu Ala Arg Lyc H« Ala Gly Gly Hie Tyr 
930 925 930 



3140 



gcg caa atg gec acc ate aag tta 393 gcg ctt act ggc acc tat gtg 
Val Gin Met Ala Tie H c Lya Leu Gly Ala Leu Thr Gly Thr Tyr Val 
935 94(1 3 4 5 



3186 



tat aac eat etc acc cefc ctt cga gac tgg gcg cac aac ggc ctg cga 323S 
Tyr Asn H1b Leu Thr Pro Leu Arg Asp Trp Ala Hi» Aon Gly Leu Arg 
950 960 $ ^ 

gat ctg gec gtg get gtg gaa cea gtc gtc ttc tCC cga atg gag acc 32 94 
Asp Leu Ala Val Ala VaJ Olu Fro Val Val Phe ser Arg Met »"O.U Thr 
970 975 980 

aag etc ate acg tgg ggg gca gat acc gec gcg tgc gg;t gac ate ate 3 3 33 
Lys Leu lie Thr Trp Q\y Ala Aap Thr Ala Ala Cye Gly Aap He He 
985 330 993 

aac ggc ttg ccc gtc tct gec ogt agg ggc cag gag ata ctq ctt ggq 33 80 
Aan Gly teu Pre Val 9cr Ala Arg Arg Gly ran ulu Tie Leu Leu Gly 
1000 1005 1010 



ccn gec gar gga ar.g gzc CCC aag ggg tgg agg ttg Ctg gcg ccc ate 342S 
Pro Ala Aap Gly Met val Ser Lys Gly Trp Arg Leu Leu Ala Psrc lie 
3-015 1020 xo9.fi 

acg gcg tac gec cag cag acg aga ggc etc eta ggg tgt ata ate acc 3^7*5 
Thr Ala Tyr Al a Gin Gin Thr Arg Gly Leu t jC u oiy c y3 rle lie Thr 
1035 1040 1045 

age ctg act ggc egg gac aaa aac caa gtg gag ggt gag gtc cag ate 3534 
Ser Leu Thr Cly Arg Asp Lyg Afln Gin Val Glu Gly Glu Val Gin He 
105 0 1055 1050 

gtg tea act get acc caa acc ttc ctg gca acg tgc ate aar. ggg gi;a 3572 
Val Ser Thr Ala Thr nln Thr *he Leu Ala Thr Cyc He Aim Gly Val 
10S5 1070 1075 

tgc tgg act gtc tac cac ggg gec gga acg a gg acc ate gca tea ccc 362.0 
Cyc Trp Thr Val Tyr Hia Gly Ala Cly Thr Arq Thr lie Ala Ser PTO 
1080 lOBi 1090 

a*S ggt cct gtc ate caq atg tat acc aat gtg gac caa gac etc gtg 36GB 
Lys Gly Pro Val He Gin Mot Tyr Thr Acn Val Asp Gin Aap Leu Val 

1100 HQS 

ggc tgg ccc get ccc caa ggt tec cgc tea ttg aca ccc tqt acc tgc 3716 
Gly Trp Pro Ala Pro Gin Gly Ser Arg Ser Leu xhr pro Cys Thr Cy B 
1110 1115 1120 1125 

g$c tec teg gnc ctt tac ctg grc acg agg cac gco gat gtc att aoc 3764 
Gly Ser Ser Aap Leu Tyr Leu Val Thr Arg His Ala Asp val He 
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1130 H35 nan 

gtg cge egg cga ggt gat age ngg ggt age ecg ctt teg CCC egg CCC 3 63.7. 
Val Aroi Arg Arg Gly Asp Ser Arg Gly ser T,eu T,eu ser Pro Arg Pro 
1145 1150 H55 

atr. r.nc tac erg aaa ggc tec teg ggg ggt ccg cfcg ttg tgc ccc gcg 3850 
He S*r Tyr Leu Lye Gly fler 3er 01y Ql>r pro Lcu ^ Cy3 prQ Mfl 

1160 1165 1170 

gga cac gec gtg ggc eta ttc agg gec gcg gr.g zgc acc cgt gga gtg 3 90S 
Oly JHis Ala Val Gly Leu Pft« Arg Ala Ala Val Cvb Thr Arq Ql V Val 
117S 11B0 H85 

get aaa gcg gtg ga c ttt ate OCt gtg gag aac eta qgg aca acc atg 3556 
Ala Lye Ala Val Aop Phe lie Pro Val Qlu Asn Leu CUy Tnr Thr Met 

1300 1205 

aga tec ccg gtg tfcc acg gac aar tCC tct CCa cca gca gtg ccc cag 4C04 
Are Ser Pro Val Phe Thr Asp Asn fier S»r Pro Pro Ala val Pro Cln 
1210 1215 T5?0 

age ttc cag gtg gec cac ctg cat get CCC ACc ggc age ggt ang age 4n«5? 
Ser Phe Gin Val Ala Hie Leu His Ala Pro Thr <Uy Ser Gly Lye ser 
3.235 1230 1235 

acc aaer qtc ccg get gcg tac gca gec cag ggc tac aag gtg ttg gtg 4100 
Tnr Lys Val Pro Ala Ala Tyr Ala Ala Gin Gly Tyr Lys Val Leu Val 
124 0 1245 1230 

etc aac ccc tct gtt get gca acg ctg ggc ttt q=*t qct tac atg tec 43.4B 
Leu Aon Pro 3cr Vol Ala Ala Thr Leu «ly Phe Uly Ala Tyr Mat Ser 
135* 1260 12C5 

aag gec cat ggg gtt gat cct aac ate agg acc ggg gtg aga aca att 4196 
Lys Ala Hlg Oly Val Acp Pro Asm He Arq Thr Gly Val Arg Thr II <■ 
1370 1275 1760 3 38 5 

acc act ggc age CCC ate acg tAc tec acc tac ggc aag ttc ctt gec 4Z44. 
Thr Thr Gly 3e r Pro He Thr Tyr Ser Thr Tyr Gly I*yc Phe Leu Ala 
1290 1255 1300 

gac ggc ggg C9C tea gga ggt get tat gac ata ata act tgt gac gaq 4292 
Afip Gly Gly Cya Ser Cly Gly Ala Tyr Aap lie He He Cys Asp GlU 
1303 i-un 13 15 

tgc cac tec acg gat qcc aca tec ate ttg ggc aCC act gtC ctt 4340 

Cys Hib Ser Thr Asp Ala Thr S6r He L«u Gly He Gly Thr Val Leu 
^O 1325 1330 

gac Gaa gca gag act gcg ggg gcg aga ctg gtt gtg etc qcc act get 43B6 
Acp cla Ala Qlu Thr Ale Gly Ala Arg Leu Val Val ceu Ala Tnr Ala 
1333 1340 1345 



ago cct ccg ggc tec gtc act gtg tCC cat cct aac ate gag gag gtt 
Thr Pro Pro Gly Ear Val Thr Val Ser His Pr* Aon He 31u Qlu Val 
1350 1355 l360 1365 



4436 
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get ctg tec sec acc gga gag ate ccc ttt tac ggc aag get ate ccc 44 94 

Ala Leu Ser Thr Thr Gly Gl u lie Pro Ptte Tyr «iy fcye Ala ne Pro 

1370 1375 13B0 

etc gag gtg ate aag ggg gga aga cat etc arc ttc tgc cac tea aag 453 2 

l^SU GlU val lie Lys Gly Gly Arg His Leu lie Phe Cya His fler hys 
139S 1390 

aag aag tgc gac gag etc gec gcg aag ctg gtc gca ttg ggc ate aat 4580 

Lya Lye Cya Aap Glu Leu Ala Ala Lyg Leu Val Ala Leu Gly lie Acri 

1400 1405 1410 

ejee qtq qcc tac tac cgc ggt ctt gaC gtg tct gtc ate ceg ae-C age 4S2ft 

Ala val Ala Tyr Tyr Arg Gly r^eu Asp Val Ser Val He Pro Thr Ser 

14]5 1420 1435 

ggc gat gtt gtc gtc gtg teg acc gar get etc atg act ggc etc acc $67$ 

Gly Asp Val Vol Vol Val fier Thr Asp Ala Leu Met Thr Gly Ph* frhr 

14 3 0 1.4.^5 144 0 144 5 

ggc gac ttc gaC tct gtg ata gac tgc aac ©eg tgt gec act cag aca 4724 

Gly Asp Phe Asp set val Tie Afip t~ys Asn Thr CyR Val Thr Olu Thr 

1450 14SE 1460 

gtc gat ttc age ctt gac cct acc ttt acc att gag aca acc acg etc 4772 

Val Aap Phe Ber LftU Asp Pro Thr Pha Thr He Glu Thr Thr Thr Leu 

146 5 1.4.7 0 1475 

CCC cag gat get gtc tec agg act can c<=rc cqq qqc aqg acc qqc aqg 4B2 0 

Pre Gin Asp Ala Val Her Arg Tnr GXn Arg Arg <^ly arg Hir tily Arg 

14B0 148$ 1490 

ggg aag cca ggc ate bat aga ttt gtg gca ceg ggg gag cgc ccc tec 4B5S 

Gly Lye Pro Gly He Tyr Arg Phe Val Ala Pro Gly Glu Arg Pro Ser 

1435 isnn 1.505 

ggc atg ttc gac teg tec gtc etc tgt gag tgc cat gac gcg ggc tgt 4 916 

Gly Mot Ph.© Asp Ser 5ar val Leu eye Glu cya Tyr Asp Ala Gly Cys 

1510 1515 1520 1525 

get tgg tat gag etc acg ccc gee gag act aca gtt agg eta cga gcg 4964 

Ala Try Tyr Glu Leu Thr Pro Ala Glu Thr Thr Val Arg Leu Arg Ala 

1530 1535 154H 

tac atg aac acc ccg ggg ctr. ccc gcg tgc cag gac cat ctt gaa ttt 5 012 

Tyr Met Acn Thr Pro Gly Leu Pro Val Cye Gin Asp Hi a Leu Glu Phe 

1545 1550 1555 

tgg gag ggc gtc ttt acg ^gc etc act cat ata gat gec cac ttt tta 5050 

Trp to.u w].y val Phe Tnr my Leu Thr His He Aap Ala Hie Phe Leu 

15£0 1565 1&70 

tec cag aca aag cag agt ggg gag aaC ttt CCt tac Ctg gta gcg tac 5108 

9er Ola Thr hyu Gin Ser Gly Glu Aan Phe Pro Tyr Leu Val Ala Tyr 

IS 75 15 BU 15 85 
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caa gcc acc gtg tgc get agg get caa gec cct ccc cca teg tgg gac 53.56 

Gin Ala Thr Val Cya Ala Arg Ala Gin Ala Fro Pro Pro Ber Trp Aap 
1590 1S95 1600 lSDb 

cag atg egg aag tgt ttg ate cgc cct aaa ccc acc etc cat ggg ecu 3204 

Gin Mat Trp Lye Cyc Leu lie Arg Lau Lys Pro Thr Leu His Gly Pro 
16X0 1615 1630 

aca ccc ctg eta tac aga ctg ggc get gtt cag aat gaa gte acc atg £252 

thr Pro neu T,eu Tyr Arg Leu Gly Ala val Gin Asn Glu Val Thr Leu 
1625 1630 1635 

acg cac cca ate aaa a&a tac ate atg aca tgc atg teg gec gac ccg 5?nn 
Thr Kia Pro lie Thr Lys Tyr lie Met Thr Cye Met Ser Ala Asp Lou 
1S40 1645 1^50 

gag gtc gtc acg age acc tgg gtg etc gtt ggc ggc gtc ctg gcc gee 5348 

Glu Val Val Thr ser Thr Trp val L6u val Oly C-Uy Val Leu Ala Ala 
1*55 1660 lfi£S 

ctg gcc gcg tat tgc ccg tea aca ggc tgc gtg gte ata gtg ggc agg ^9*5 

Leu Ala Ala Tyr Cyo Leu Ser Thr Gly Cye Val Val lis Val Gly Arg 
1670 1E75 innn 1685 

ar.c gr.r: r.r.g r.cc ggg aag ccg gca att nta ccc gac agg gag gtt etc 5444 

He Val Lou Ser Gly Lye Drc* Ala lie lie Pro Aap Arg r;.Lu Va.l Tjeu 
1690 1695 1700 

tac cag gag ttc gat gag atg gaa gag tgc tct cag cac tta ccg tac 54 92 

Tyr Qln Qlu Phe Asp Glu Met Glu Glu Cya 3er Gin. His Leu Pro Tyr 
\70^ \7\0 1715 

ate gag caa ggg acg acg etc gcc gag cag ttc aaq caq a.aq qcc etc SS40 

lie Glu Gin. Gly Met Met Leu Ala Clu Cln Phe Lys Gin Lys Ala Leu 
1720 1725 1720 

ggc etc ctg cag acc gcg tec cgc oat gca gag gtt ate acc cct get 558B 

Gly Lau Gin Thr Ala Ser Arg His Ala Glu Vol H«a Thr Pro Ala 

1735 1740 1745 

gtc cag acc aac tgg cag aaa etc gag gtc ttt tgg gcg aag cac atg 5G36 

Val Gin Thr Asn Trp Gin Lye Leu GlU Val Phe Trp Ala Lyc His Met 
1750 1755 1750 17£& 

tgg aat ttc ato agt ggg ata caa tac ttg gcg ggc ctg tea acg ctg 5£84 

Trp ARH Ph« tl« Ser Qly lie aln Tyr Leu Ala Gly Leu Ser Thr Leu 
1770 1775 1780 

cct ggt aac ccc gcc att get tea ttg atg get ttt aca get gcc gtc .S717 

Pro Gly Aen Pro Ala He Ala Ser Leu Met Ala Phe Thr Ala Ala Val 
17fl5 1790 1795 

acc age cca eta acc act ggc caa acc dtC etc ttc aac ata ttq ggq 5780 

Tnr ser pro i,au rnr rnr f0.y Gin Thr Tjeu Leu Phe Asn Tic Leu uiy 

1600 1605 1810 

ggg tgg gtg get gcc cag etc gcc gcc ccC ggt gcc get act gcc ttt 5028 
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Gly Trp Val Ala Ala Gin Leu Ala Ala pro Gly Ala Ala rnr Ala Phe 

IBIS 1020 1Q25 

9tg ggt gen ggc eta get ggc gee gee ate ggc age gtt gga ctg ggg 5 97S 
Val Gly Ala <51y Leu Ala aly Ala Ala lie Oly $er Val Gly Leu Gly 
1930 1R4(] 1845 

aae? gtc etc gtg gac att ctt gca ggg tat ggc gcg ggc gtg gcg gga i<J7a 
Lys Val Lau Val Aap n© Leu Ala Gly Tyr Gly Ala Cly val Ala Gly 
1BS0 ie55 I860 

get ctt gta gca ttc aag ate atg age ggt gag gtc oac tea acg gag 5 972 
Ala Leu Val Ala Phe Lyo lie Met 3er Gly clu val Pra Ser Thr Rlu 
1365 1370 1B75 

gac ctg gtc aat r.t.g nr.g ccc gec ate etc teg ecu gga gee etc gta 602 0 
Asp Leu val A£n Leu Leu Pro Ala lie Leu 6er Pro Gly Ala Leu Val 
18B0 1685 1690 

gtc ggt gtg gtc tgc gca goa ata Ctg cgc egg cac gtt ggc CCg ggc 6066 
val Gly Val Val Cya Ala Al* He Leu Arg Arg Kis val f?ly Pro Gly 
1B95 igoo 1905 

gag ggg gca gtg caa tgg atg aac egg eta ata gec bfcc gee tec egg 6116 
Glu Gly Ala Val Gin Trp M*t Aon Arg Leu He Ala Phe Ala 8er Arg 
1310 1915 1920 1.92^ 

ggg aac cat gtt tac ccc acg cac tac gtg ccq qag aqc qat gca gec 5164 
Gly Aan His Val 3er Pro Thr His Tyr Val Fro ulu ser Asp Ala Ala 
1920 1935 1940 

gec cgc gtc acc gec ata etc age age etc act gta acc cag etc ctg 6212 
Ala Arg Val Tbr Ala lie Leu Ser Ser Leu Thr Val Thr Gin Leu Leu 
1945 1950 1355 

agg cga ctg cat cag tgg abn age teg gag tgt ccc act cca tgc tec «?.fin 
Arg Arg Leu His Gin Trp lie Ser Ser fllu cya Thr Thr Pro eye 30 r 
I960 196B 1970 

ggt tec r.gg eta agg gac ate tgg gac tgg ata tgc gag gtg ctg age 6306 
Cly Ser Trp L»U Arg Aep He Trp Asp Trp He Cya Glu Val Leu Ser 
1975 19A0 1SB5 

gac ttt aag acc tgg ctg aaa gec aag etc atg cea caa ctg cet ggg 63 56 
A8P Phe Lys TJir Trp Leu Lys Ala Lys Lau Met Pro Gin L&u Pro Gly 
1590 1995 2000 2003 

att CCC ttt gtg tec tgc cag cgc ggg tat agg ggg gtc tgg cgn gga 64 04 
He Pro Phe Val 3c r Cye Gin Arq Gly Tyr Arg Gly Val Trp Arg 1-O.y 
201,0 2015 3020 

gac ggc att atg cac act cgc tgc cac cgc gga get gag ate act gga £452 
Asp uly He Met Hia Thr Arg Cyc Hie Cya Gly Ala Glu He Thr Gly 
2025 2030 2035 

cat gtc aaa aac ggg acg atg agg ate qtc qqt cct agg ace tgc agg SB do 
His Val Lys Asu Gly Thr Met Arg lie val lily pro Arg Thr Cyc Arg 
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20*0 2045 2050 

aac atg tgg agt ggg acg ttc ccc att aac gcc tac acc acq qqc ccc $5*e 
Aon Met Trp acr Gly Thr Phe Pro He Asn Ala Tyr mr Thr uiy Pro 
2055 2050 20€5 

tgt acr tec ctt cct gcg ccg aac tat aag ttc ggg ctg tgg agg gtg 6595 
Cye Thr Pro Leu Pro Ala Pro Aarx Tyr Lye Phe Ala Leu Trp Arg Val 
2070 20BO 3095 

tat gca gag gaa tac gtg gag ata agg egg gtg ggg gar: etc cac tac 6 544 
Ser Ala Glu 0\u Tyr val Glu He arg Arg Val Cly Asp Phe Hie Tyr 
2090 2095 2100 

gta Ccg ggt atg *ct ACt gac aat ctt aaa tgc ceg tgc cag ate cca 6692 
Val Ser Gly wet Thr Thr Asp Aan Leu hya Cya Pro Cys QIti He Pro 
2105 211a 2115 

teg ccc gafl ttt ttc aca gaa r.r.g gac ggg gtg cgc eta cao agg ttc 574 0 
Ser Pro Glu Pha Dh« Thr Glu Leu Aop Gly Val Arg Leu Hi a Arg phe 
2120 212S 2130 

gcg ccc cct ego aag ccc ttg ctg agg gag gag gta tea ttc aga gta 6?Bfi 
Ala Pro Pro Cya Lyo Pro lieu Leu Arg GlU GlU Val Ser Phe Arg Val 
2133 7.140 2145 

gqa etc ceve gag tac ccg gtg ggg teg caa tea CCt tgc gag ccc gaa 6B26 
Uly Leu Bis Glu Tyr Pro Val Cly 6©r Gin Leu Pro Cyo Glu Pro Glu 
2150 215S 2160 2163 

ccg gac gta gee gtg ttg acq tec atg etc act gat ccc tec eat ata 6BB4 
Pro Asp Val Ala Val Leu Thr Sflr Met Leu Thr Asp Pro Ser His lie 
2170 217S 3190 

aca gca gag gcg gcc ggg aga agg ctg gcg aga ggg tea ccc cct tct 6332 
Tnr Ala Glu Ala Ala Gly Arg Arg L*u Ala Arg Gly fier Pro Pro Ser 
2195 2190 2195 



atg gcc age tot? teg get age cag ctg tec get cca tct etc aag gca 
Met Ala Ser Ser Ser Ala Ser Glci Leu .Ser Ala Pro ser Leu Lys Ala 
2200 2205 2210 



5980 



acc tgc acc 9Cc aac cat gac tec Get gac gee gag etc aca gag get 7 02B 

Thr CVG Tht Ala Apn fcifi Asp Ser Pro Asp Ala Glu Leu lie Glu Ala 
2215 2220 222* 

aac etc ctg tgg agg cag qaq atq ggc aac ate acc agg gtc gag 7n76 

Asn Leu Leu Trp Arg Gin (O.U met (Uy Gly Asn He Thr Arg Val Glu 
22 30 2235 2240 2245 

tea gag aac aaa gtg gtg Att ctg gac tec ttc gat ccg ctt gtg gca 7124 

Ser Glu Asn Lye Vol Vol lie Leu Aap Scr Phe Asp Pro Leu Val Ala 
3?.5fl 2255 3260 

gag gag gat gag egg gag gtc r.nc gta cct gca gaa att ctg egg aag 7172 

Glu nlu Aap Glu Arg cm val Ser Val Pro Ala Glu lie Leu Arg Lya 
2265 2270 2275 
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tec egg aga ttc gec egg gec ctg ccc gtc tgg gcg egg ccg gac tac 7220 
Ser Arg Arg Phe Ala Arg Ala Leu Pro V*l Trp Ala Arg Pro Asp Tyr 
2260 ajfl'i 779C1 

arc ccc ccg cea qta gag acg tgg aaa aag cct gac tac gaa cca ccc 77.^r 
Asn Pro Pro Lbu Val Ulu T*r Trp LVb Lys Pro Asp Tyr Clu Pro Pro 
2295 2300 2305 

gtg gee cat ggc tgc ccg ct* cca cct cca egg tec CCC cct gtg cct 7316 
Val Val Hio aly Cys Pro Leu Pro Pro Pro Arg Ser Pro Pro Val Pro 
2310 2315 2320 2325 

ccg cct egg a a a. aag cgt acg gtg gtc ccc acc gaa tea acc eta tct 73 
Pro Pro Arg Lys Lys Arg Thr Val Val Leu Thr Glu Ser Thr Leu 3er 
2330 2335 ?34n 

act gec ttg gec gag ctt gee acc aaa agt ttt ggc age ccc tea act 741? 
Thr Ala Leu Ala Glu Leu Ala Thr Lys Ser PJQe «iy ser Ser Ser Thr 
2345 23S0 23S5 

tec ggc act acg ggc gac aat acg aca aca tec tct gag ccc gec cct 74$ 0 
Ser Gly He Thr Gly Aep Acn Thr Thr Thr Ser Ser Glu Pro Ala Pro 
2360 2365 3370 

tct gge tgc ccc ccc gac tec qac qtt qag tec tat tct tec atg ccc 7sen 
5er Qly Cys Pro Pro Asp Ser ASp val <O.U Ser Tyr Ser Ser feat Pro 
227 5 2390 2385 

ccc ctg gag ggg gag cct ggg gat ccg gat cto age gac ggg tea tgg 7556 
Pro Leu Glu Gly Clu Pro Gly Asp Pro Aop Leu S*r A op Gly S=r Trp 
2390 2335 9.400 2405 

teg acg gtc agt agt ggg gec gac acg gaa gat gtc gtg tgc tgc tea 7*r>4 
Ser Thr Val Ser flcr Qly Ala Asp Thr Glu Asp Val Val Cys Cye Ser 
2 410 2415 2420 

atg tier, tat tec tgg aca gge gca CtC gtc acc ccg tgc get qeq gaa 7652 
Mot Ser Tyr Ser Trp Thr Gly Ala Leu Val Thr Pro Cys Ala Ala Glu 
2425 2430 2435 

gaa taa aaa ctg cct ate aac gca ctg age aac teg ttg Cta cge cat 7700 
aju Gin Lys Leu Pro T\e Aan Ala Leu Ssr Han Ser Leu Lav Arg Hia 
2,140 2445 2450 

cae aac ctg gtg cat tCC acc act tea Cgc agt get tgc caa agg ca g 774S 
Hie Asn Leu VaX Tyr Ser Thr Thr 3er Arg Ser Ala Cy3 Gin Arg Gin 
2455 34f>n 2465 

aag aaa crtc aca ttt gac aga ctg caa gtt ctg gac age cat tac cag 779s 
LVE Lys val Thr Phe Afip Arg Leu Gin Val Lfcu Aap Ser Hift Tyr Gin 
3470 2475 2480 24BS 

gac gtg etc aag gag gtc aaa gca gcg gcq tea aaa qtg aag get aac 7HA4 
Asp Val Leu Lya Glu Val Lys Ala A.la Ala Ser Lyc val Lys Ala Asn 
2450 249S 2500 
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ttg eta tr^ gr.a gag gaa get tgc age ctj aog cce cca cat tea gec 7B9P 
L*u L.u SGr Val Glu G lu Ala Cye Ser Leu thi Pro Pro His sir lit 
2505 2510 2S15 

aaa tec aag tee ggc tat ggg gca *aa ga C gta cgt tg c cat gee aqa 79*0 
Lye Ser Lya Phe oly Tyr Gly Ala Lya A 6p VI An* Cys His Ala Arg 
252 ° 2325 2SAQ 



aag gec gta gec cac ate aac tec gtg tgg aaa gac ccr cr.c eaa aac 
Ly C Ala Val Ala Hie He Asn 9 « r Val Trp Lya As P Leu L** Glu Lp 
2535 2540 2545 

agt gta aca cca ata gac act acc are atg gco aag aac paq gtt ttc 
Ser val mr Pro lie Asp Thr Thr He Me? Me Lys A*n *i.u val Fhs 

2550 2555 2560 256S 

^ 9C ^f 9 CCt ga? a&9 999 99t Cgc aa * ™ a 9 cr - C&t etc ate gba 

Cya Val Gin Pro Glu LV5 «ly Gly Arg l, yB E* 0 Ala Arg Leu He Val 

3570 2575 2* n p 

™f = CC 9 ? C 9t9 CgC tgC ga 9 *** atg qcc ctg tac gar 

Pne Pro A*p Leu gly Val Arg Val Cya Glu Lys Mec Ala Leu Tyr l 0p 
2585 ZflHO 25S>5 



S03G 



A094 



gtg gtt age aa s etc ccc etc tree gtg atg gga age tec tac gga tec oi fio 
Val Val Ser Lys LRU Pro Leu Ala Val Mat Gly Ser 8er Tyr Sly Phe 
2600 3605 2fil0 7 ?nS 

caa tac tea cca gga cag egg gtt gaa ttc etc gtq caa gcg tea aae B32fl 
r,m Tyr Sor Pro Gly ol» ^ Val Glu PJie TjGU ™ ^ B22fl 

3615 2*30 2525 

a« It* ^° »° 9 * fc * g " ttc tcg tar - gat m C 9 C fc 9 fc fttt gac 827* 

n ly = Lya Thr Pr * Mer - Ph & S*r Tyr A*p Thr Arg Cya Ph C Lp 

26 ^ 263 * 2640 2 6 45 

ser £r ^ 9 « gC 9aC a ?° ° 9C acg gag gcft att °« "« 

.ser Thr Val Thr Glu 8er A^p Tic Arg TUr CO.U i^lu Ala He Tyr Gin 

2650 3655 2560 

Si- P C f t9 ?^ CCC Cad SFCC C9C gtg scc atc aa 9 <=tc act fi372 

Cya Cya top Lju ASP *ro Gin Ala Arg V*l Ala ll c Ly« 9er Lru t^T 



2670 2S75 



gag agg ett tat gtt S gg 9 g c ccc ctt ace aat tea agg egg caa aac 
*1U Arg tou Tyr Val Gly Gly Pro Leu Thr Afln Ser *™ §^ 
2690 3&B5 2$30 



8420 



tgc ggc tac egc agg tgc cgc gcg age ggc gta ctg aca act aqc tgc 
Cy 0 Oly ryr Arg Arg Cye Ar 9 Ala Scr Gly Val Leu Thr rnr ser £1 
3€95 2700 2705 

Gly Thr T r** ?f C T *** 9 ^ C ^ ^ 9CC tgt C ^ 9« 8515 

Gly Abu Thr Leu Thr Cya Tyr He LyC Ala Arg Ala Mft Cyg Arg Ala 

2715 2720 2735 

$ca ggg etc cag gac tgc ace *z$ etc gtg fcgt ggc gac gac r.ta grc 5564 
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Ala Gly Leu Gin Aap Cye Thr Met Leu Val Cye Gly Asp Asp Leu vai 
?7S0 7*735 3740 

gtt ate tgt gaa agt gcg ggg gtc cag gag gac gcg gcg age ctg aga 8612 
Val He Cyc Glu Ser Ala Gly Val Gin Glu Asp Ala Ala 6er Leu Arg 
274S 2750 27 55 

gec ttc acg gag get atg aco agg tac tCC gec ccc ccc qqq qae ccc 8660 
Ala Phe Thr Glu Ala Ket Thr Arg Tyr Ser Ala l?ro Pro uly Aap Pro 
2760 3765 2770 

cca caa r.na gaa r.ac gac ctg gag ctt ata aca tea tge tec tee aac 9708 
Pro Gin Pro Glu Tyr Aap Leu Glu Leu lie Thr Scr Cye Ser Ser Asn 
2775 27AO -27B5 

gtg tea gtc gec cac gac ggc get gga aag agg gtc tar r.ac Ctt aec en 55 
Val a C r Val Ala His Asp t"iy Ala Gly Lys Arg Val Tyr Tyr Leu Thr 
2790 37$5 2300 2905 

Cgt gac CCt aca acc CCC Ctc gcg aga gec gcg teg gag aga gca aga 8604 
Arg Aep Pro Thr Thr Pro Leu Ala Arg Ala Ala Trp Glu Thr Ala Arg 
2810 ZH.IS 2020 



oac act cca gre aat tec tgg eta ggc aac aca ate atg ctt gec ccc 
His Thr *TO val Asn Ser Trp Lau Gly Asn Ha n© Mat Phe Ala Pro 
2825 2B30 2535 



aga gga ggc agg get gec aca tqt qgc aag tac etc ttc aac egg gca 
Arg Gly Gly Arg Ala Ala Tie Cya Uly Ly fl Tyr Lau Phe Acn Trp Ala 
2335 3940 2945 



6852 



aca ctg tgg gcg agg atg ata ctg atg acc cat ttc ttt age gtc etc 9900 
Thr Lau Trp Ala Arg Met He Met Thr His I>hc Phe Ser Val LftU 

2fl4Q 2845 2950 

ata goc agg gat cog ctt gaa cag get ctt aac tgt gag ate r.ac gga bs»4B 
He Ala Arg Asp Gin Leu Glu Gin Ala L»U Acm Cyc Glu I la Tyr Gly 
39S5 2B60 2865 

gec r.gc tac tec ata gaa cca ctg gat eta cct cca ate att caa aga S99fi 
Ala cys Tyr Ser rift Glu Pro Leu Aap Leu Pro Pro 11= He Gin Arg 
2870 ?S75 2680 2885 

etc cat ggc etc age gca ttr. cca CCC cac agt tac tct cca ggt gaa 904a 
.Leu H.ts Gly Leu Ser Ala Phe Ser Lau Hie Sar Tyr Ear Pro Gly Glu 
3890 2695 2^g 0 

ate aat agg gtg gec gca tgc cte aga aaa ctt ggg gtc ecq ccc ttg 90 92 
Tie Aan Arg Val Ala Ala Cys Leu Arg Lys L&U lily Val *ro Pro Leu 
Z.^n-i 2910 2^X5 

cga get tgg aga cac egg gec egg age gr_e cgc get agg ctt ctg tec 9140 
Arg Ala Trp Arg Hig Arg Ala Arg Eer Vol Arg Ala Arq Leu Leu Ser 
2 ^20 2925 



<31Pfl 



sta aga aca aag etc aaa ccc act cca ata gcg gec get ggc egg ctg $235 
Val Arg Thr Lyc Lau Lya Leu Thr Pro He Ala Ala Ala Gly Arg Leu 
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2950 2955 2960 2965 

gac ttg tec ggt tgg ttc acg got ggc tac age ggg gga gae att tat 93Q4 
Aep Leu 9er Gly Trp Phe Thr Ala Gly Tyr 8er Gly Gly Aap lie Tyr 

7970 7^7^ 7.qgD 

cae ngc gtg tct cat gec egg ccc cgc tgg ttc tgg ttt tgc rr.a nr.c 9337 
His S«r Val Ser Hia Ala Arg Pro Arg Trp PhB Trp Phe Cyc Leu Leu 
2985 2990 2595 

Ctg etc get gca ggg gta ggc ate tac etc etc ccc aac cga tgn 9377 
Leu Leu Ala Ala Gly Val Gly lie Tyr Lau he\i Pro Ann Arg 
20QO 3005 3010 

aggceggggt aaacaccccg geencttaag ccattccctg cctcccccnc cttttttttt 9437 

ttttttttct tttttttttt Ctttcctttc CttCtttttt teCtttCfcCt ttCCCttCCt 34?7 

taatggtggc tccatcttag ccctagtoac ggctagctgt gaaaggtccg tgagcegcat 9557 
gactgeagag agtgctgata ctggcctctc tgcagatcat gt 9599 



<210> 14 
<;211> 3011 

-C212:> DRT 

<213> Hepatitis C virus 



<=40C:> 14 



Met Scr 


Thr 


Aan 


Pro Lya 


Pro 


Gin 


Arg 


Lya Thr Lys 


Arg Afi/i 


Thr 


Asn 








5 








10 




is 




Arg Arg 


Pro 


Gin 


Aap Val 


Lys 


Pha 


Pro 


Gly Gly Gly Gin He 


Val 


Gly 






20 


















Gly val 


Tyr 


Leu 


Lou Pre 


Arg 


Arg Gly 


Pro Arg Leu 


Qly val 


Arg Ala 




35 








40 






45 






Thr Arg 


Ly3 


Thx 


ser rc.vu 


Arg 




Gin 


Pro Arg Gly A.rg Arg 


Gin 


Pro 


50 








£5 






60 








lie Pro 


Lya 


Ala 


Arg Arg 


Pro 


Glu 


Gly 


Arg Thr Trp 


Ala Gin 


pro 


rtly 








70 








75 






60 


Tyr Pro 


Trp- 


Pro 


Leu Tyr 


Gly 


Aan 


Glu 


Gly Cys Gly Trp Ala 


Gly 


Trp 








as 












95 


Leu Leu 


Ser 


Pro 


Arg Gly 


Ser 


Arg 


Pro 


Ser Trp Gly 


Pro Thr 


Aap 


Pro 






100 








105 




110 






Arg Arg 


Arg 


.ser 


Arg Agn 


Leu 


Gly 


Ly3 


Val He Acp 


Thr L©\i 


Thx 


Cya 




115 








120 






125 




Gly Phc 


Ala 


Aap 


Leu Met 


Gly 


Tyr 


ne 


Fro Tieu val 


rtty Ala 


Pro 


Leu 


130 








135 






14 0 






□ly Gly 


Ala 


Ala 


Arcr Ala 


Leu 


Ala 


His 


Gly Val Arg 


val Leu 


GlU AflD 


14 5 






150 








155 






160 


Gly Val 


Aan 


Tyr 


Ala Thr 


Gly 


Afln 


Leu 


Pro Oly Cys 


3er Fhc 


Scr 


He 
















170 




175 




Phe Leu 


Leu 


Ala 


Leu Leu 


Ser 


Cyc 


Leu 


Thr Val Pro 


Ala Ser 


Ala 


Tyr 


Gin Val 




180 








185 




190 




Arg 


Asn 


ser ser 


Gly 


Leu 


Tyr 


Hie val Thr 


Asn Acp 


Cy« 


Pro 




195 








200 
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Asn Ser 


Ser 
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Val Tyr 
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Aap Ala rle 


Leu Hie 


Thr 


Pro 



210 215 220 
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Gly Cy» val Pro Cys Val Arg Glu Gly Asn Ala ser Arg cya Trp val 

2** 230 235 240 

Ala Val Tht Pro Thr Val Ala Thr Arg Asp Oly Lys Leu Pro Thr Thr 

245 7Sfl 255 

Gin Leu Arg A*g His He Aap Leu Leu Val oly Ser Ala Thr Leu Cys 

260 2«5 770 

Ser Ala Leu Tyr Val Gly Aop Leu Cye Gly Ber Val Phe Leu Val Gly 

275 280 265 

Gin Leu i?he Tor Phe Ser Pro Arg Arg Hie Trp Thr Thr Oln Asp Cye 

290 295 300 

Aan Cys Ser He xyr Pro Gly His lift Thr Gly His Arg Mat Ala Trp 
310 315 320 

Aflp Met Hec Met Asn Trp 3er Pro Thr Ala Ala Leu val Val Ala Gill 

325 130 335 

Leu L*u Arg lie Pro Cln Ala He Met Aap Met He Ala Gly Ala Hio 

3 4C 345 55U 

Trp Gly Val Leu Ala Gly lie Ala Tyr Phe Ser Mat Val Gly Aen Trp 

355 360 365 

Ala Lyo Val Leu Val val Leu Leu Leu Phe Ala Gly Val Asp Ala Glu 

3^0 375 380 

Thr Hlfi Val Thr Oly Gly Aan Ala Gly Arg Thr Thr Ala Gly Leu Val 
395 390 395 «qo 

Gly Leu L^u Thr Pro Gly Ala Lyo Gin Aan He Gin Leu lie Asn Thr 

405 410 415 

Asn m.y Ser Trp Hie II© Aen Cer Thr Ala Leu Asm Cya Aan Glu Ser 

420 423 430 

L«u Asn Thr Gly Trp Leu Ala Gly Leu Phe Tyr Gin Hie Lyg Phe Aen 

435 440 
Ser Ser aiy Cys Pro Glu Arg Leu Ala Ser Cys Arg Arg Leu Thr Aep 

450 45S 4G0 

PAe Ala (Jin Gly Trp Gly Pro lie flar Tyr Ala Aan Gly Ser Gly Leu 
465 470 475 4B0 

Aap Glu Arg Pro Tyr Cyo Trp Hie Tyr Pro Pro Arg Pro Cyo Oly lie 

4GS 49f) 495 

Val Fro Ala Lys 5 fir Val eye Gly Pro Val Tyr Cye Phe Thr Pro 8cr 

500 505 510 

Pro Val Val Val Oly Thr Thr Asp Arg Ser fcly Ala Pro Thr Tyr Ser 

ST* 520 525 

Trp Gly Ala Aon Aap Thr Aop Val Phe Val Leu Asn Aan Thr Arg Pro 

530 -j^-S S40 

Pro Leu Gly Ann Trp Phe GXy Cye Thr Trp Wet Aan Ser Thr Gly Phe 
545 550 5 „ SGa 

Thr Lye val Cys rn.y Ala Pro Pro eye Val Ha Oly Gly Val Gly Ann 

565 S70 ■57'j 

Asn Thr Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys Hie Pro Glu Ala 

seo S30 

Thr Tyr Ser Arq Cye Gly Ser Gly Pro TTD Tie Thr Pro Arg Cyc Met 

W COO S05 

Val Aop Tyr Pro Tyr Arg Leu Trt> His Tyr Pro Cys Thr He Asn Tyr 

610 £20 
TTir lie Phe Ly» Val Arg Mot Tyr Val Gly Gly Val Glu His Arg Leu 
635 63Q 625 640 

Glu AXa Ala Cys ASn Trp Thr Arg Gly Glu Arg Cya Aep Leu Glu Ab P 

645 650 655 

Arg Asp Arg Ser Glu Leu Ser Pro Leu Leu Lau Ser Thr Thr Gin Trp 

650 6^5 tf70 

Gin Val Leu Pro Cye g^r phe Thr THr .Leu Pro Ala Leu Ser Thr Gly 
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673 6B0 S95 

lBU Hi HiS **' Gln £ n Ile Val Asp Val Gln T.eu Tyr Gly 
Val CUy Sar Ser lie Ala Ser Trp Ala lie Lye Gin Tyr Val val 

Leu Leu Ph« Leu Leu Leu Ala A„p Ala Arg Va] Cyo Ser Cys Leu Tro 

725 730 735 

Mot Met Leu Leu 11= Ser Bill Ala Glu Ala Ala Leu Glu A 9 * Leu Val 

He Leu Aca Ala Ala Ser Leu Ala Gly T„ r Hls Gly Lell val Ser Phe 

35 7 6° 7g 5 

LCU val Phe Phe Cy B Phe A la Trp Tyr Leu Ly„ Gly Arg Trp Val p ro 
„, 7° 775 780 

«y Ala Val Tyr Ala Lou Tyr cly MeC Trp Pro Leu Leu LM1 Leu Leu 
790 795 fiDft 

Leu Ala Leu Pro Rla Arg Ala Tyr Al* Leu A,p Thr olu Val A.la Ala 

05 6 10 SIS 

Ser Cy3 Gly 0 ly Val Val Leu Val Gly Lou Met Ala Lev Thr L C u Ser 

" 30 825 8 ^ n 

Pro Tyr Tyr Lye Arg Tyr He Ser Trp Hys H6t Trp Trp Leu Gin Tyr 

835 B4Q e4 c 

Ph« Leu Thr Arg Val clu Ala Gin Leu His val Trp val Pro Pro Leu 

0 a =5 ago 

A<m Vel Arg Gly Gly Arg Aflp Ala Val lie Leu Leu Met Cys Val Val 

370 975 
His Pro Thr Leu Val frhe A9 P lie Thr Lyc Leu Leu Leu Ala j l9 HI 

8 85 8 9 Q 

Gly Pro Lou Trp He Leu Gin Aj.a «er Leu Lou Lyo Val Pro Tyr Fhe 

Ala 

Gin Met Ala He He Lys 
935 pjo 

ASn Hie T..EM. TU— ti,**. i 

»« 950 



500 90S 510 

Arg 

935 

Ala Gly Gly ,1s Tyr Val Gin Met Ala He n, Lys Leu oly ala t , u 



val Arg val cm Gly Leu Leu Arg H B Cyn Ala L*u Ala jtrg Ly 6 n. 



Thr Gly Thr Tyr v a l Tyr HI His Leu Thr Pro Leu Arg Aap Trp Ala 
950 955 Q<cri 

Asn Cly Lou Arg Aap Leu Ala Val Ala Val Glu Pro Val val Phe 

fier AT, Wt Glu Tnr Lye Leu lie Thr Tx£ Gly Ala Asp Thr HI Ala 

" 0 "5 QDQ 

Cys Gly Asp U. lie Aoa Gly Leu Pro Val S er Ala Arg Arg GJ .y Gin 

Glu lie Leu Leu Gly Pro^Ala Asp Gly «ot Val Ser Lye Gly Trp Arg 

Leu Lou A la Pro II, Jhr'ii! Tyr Ala Gin 5 l n ™ Arg aly ^ Lcu 

1035 iA 
nly cy s lie n^Thr Ecr Leu Thr Gly Arg Asp Lys Ac Gin V .l"" 

Gly GJu Wl Gln lie V«l Ser Thr M^tt! Gin mr Phe Leu^" Thr 

n 1065 1070 

° Iy C/fi Trp Thr Val ^ r Hia Gly Ala CUy TUT Arg 

1080 10fl5 ' y 

loio ^ Ly9 ,^ 7 Pr ° Val Ile 01n Mct T ^ T hr Asn val 

10&5 7.100 
J-P Gin AB p Leu V.1 Gly Trp *ro ala Pro Gin Gly Ser Arc, S er Leu 



H25 U3Q 



Thr Pro Cy, Thr eye Gly Scr a c r Aap Leu Tyr Lou V.1 Thr Ar^Hi' 
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Ma va \^ pro vfti - at, oiv Ber L6U 

leu Arg Pro L * u T * a C1 * - - «/ 

Leu Cyo ^ Ala 61 JS Ma val My reu ^ 
^ Gly ^ Lye ^ yal ^ p|w x»0 ^ 

L.« Hy T hr Thr ^ t ^ pro ^ pfae -« 



Pre A la Va^ro Qln fier phft ^ Hift ^ ^ 

~y „ y8 S6 , Thr ^ Pro Ala ftla ^ Aia »3o ^ 

VB 1 LeU v« 1-uWp.o .., VW Aja .U, 1 ^ Leu aJy p , e 

^ *yr Mee Ser^s Ala Hia Cly v-1 ^ ^ ^ ^ 

«y val Ar 9 Tbr ^ Thr Thr ply t ^ ^ ^ 

oiy p^jjj, ila ^ 01v Gly ^H Qly ciy ^ ^ijjj 

IlB lle 1 .^ ^ ^ «*" Asp ^ ^ s ^l\l ^ Qly 

H.«y Th r W L=u ^ „ ; Ala Qlu ^ Wa ftjy ^ ^ v ^ 
JJJ^ Al a ^ prQ pro 51y v ^340 v ^ ^ ^ ^ 

- m «u» oiu^vg «. l-u *, r r> r ^ 0ta llB Pro pbe ^ y l 

OlV *y m,!, Pro ^ 01 , Valn^ , ly cly Arg ^ XI, 

a. cy*. m Ly9 , ys ^ Aflp 01u ^ ftia aia U,o l ^ 
aujj. Cly Ile Kta Ala ^ Ala ^ Tyr ^ qiy im ^ 

V^xia Pro TOr SMr « ; Asp Vfll yal Val va ;-- ^ ^ 

Met Thr Cly ^ Gly Aap ^ *™ ^ ^ ^ ^ 

Cy B Val Thr OXn Thr Val Aep Phc g er tJ, u „ ^ 1455 

9 *H LCU A3P Pr ° ^ Phe Thr Ile 

«- - J, Leu pro ^ ^ w «,0 Arg 

OI^AJJ ^r C ly Arg oiy^. Pro Gly Ile ^ ^ ^ ^ 

01y«- ar 9 Pre fcr „ y Met phR Aep Sflr ^ ^ ^ ^ 

TV, Ala o^jy, Ai , Trp Tyr ^ ^ pro ftU ^ ^JJ 

V " ^ ^ A-^'S „y Pro v al ^ 8 5 QXn 

RBP Hi M£ Ph = " P """J ^ «- ^.y ,e»^ r Hle Ue 

^P^a Hi , Ph . Leu Thr tya Cln ficr oiy iu; pr<> 

Tvr w Ala ^ Qln Ala Thr yal ^ ^^-o flifl ^ 
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1590 lfioo 
Pro Pro Ser Trp Asp Gin Kfit Trp Lya Cy C Lou He Arxj L*u Ly 5 Pro 
„ _ 1605 1610 16l5 

Thr Lqu Hxb oi y p ro Thr Pro Leu Lfiu Tyr Arg Lau Gly Ala Val 01 n 

1^25 

Aan Glu Val Thr Leu Tfcr HU Pro He Thr Ly C Tyr H* Met Thr Cy> 

35 1640 1645 

MSC i«o AWP LCU GlU Vftl Vfll Thr 3 « Thr Trp Val Leu Vsl Gly 

, 50 133 "i 1660 

GlyVal Leu Ala Ala^Leu Al. Ala Tyr Cy 3 Leu S C r Thr Gly Cy. Val 

Val He Val oiy Arg He Val Leu Ser Gly^ys Pro Ala ll e He'pro 

Asp Arg Glu Val l=u Tyr Gin Glu Pn e A 3p clu Met Glu Glu Cya Scr 

Gin «» Lau p r o Tyr lie Glu Gin Gly Met Met Lav Ala Glu Gin Phc 

15 1730 1725 

Ly3 i730 *** A1S L#W ^ U Qln ™ r ,ser Arg His Al* c i„ 

^' 5 UC ^ Pr ° ^ Afln Trp^ln^ Leu GJu Val Ph. 



Trp Ala Ly a Hi^Met Trp Afln Phe Il^ll.r Gly H e al n ^ ^u^a 

n Pro 
1?6S 



«iy Leu Ser Thr Leu Pro Gly A Pn Pro Ala I3L . Ala 8er Leu M.c A l a 
1760 1? 65 1790 

Ttir !^f Val Thr Ser P ~ L ^ ^ «y Gin Thr Lqu Leu 

Ph« A.a lie wu Gly Gly Trp Val Ala Ala Gin L=u Ala Ala Pro Gly 

IBIS 1B20 Y 

Al^Ala Thr Al. Ph^Val Gly Gly Uu Ala Gly Al. Ala He Gly 

ser Val G i y L9U fll ^ Val Leu val Leu jaa 184a 

Ala Gly Val^la Gly Ala Leu Val *1. Ph B Lys xl. Met Ser Glu 
Val Proper Thr r,,.u A ap t * u V./L" Lcu Leu Pro m™,! Leu ffer 

1890 T8B5 

xJS LCU Val Va \E* Val VAl <*« Ala A1 » »• !«• Arg Arg 
Hi. v al Gly Pro Oly Olu Gly Ala v.i Gl n Xrg ^ u 

Ala Pile Al. Ser Arg Gly A 9tl Hia Val Ser DrQ Thr Hls y^"" 

_ 1925 h„, 

Olu 8=r A«p »l, Ala A la y.l Thr Ala He r, eu ser Sar Lou Thr 

1P4S 1950 
Val Thr Oln Leu T jeu arg Arg L. u n ifl Qln Trp Ile Ser Ser Rlu c 

, 1955 I960 196S * 

Xh, Thr Pro Cy„ Scr oiy J.r Trp Le u Atg A* P U c Trp Asd Trp Tie 

199 0 

ry. val Leu S er Aap Ph= W x h r xrp Leu Lya Ala Lya Lc u Met 
Pro B m p„ jjy Ile pro the Vrt ^ cys Gjn ^ g ^2300 

Sly Trp^rg Gly Rep « y "e ? Mct"" Thr Arg Cy S Hia ? ^ Gly 

Al* Glu lie Thr Gly Hie Vbl Ly,«! Qly Thr Met Ar,"" V-l Gly 
7035 2040 3045 Y 
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Pro Aarg Thr Cye Arg Aen Met Trp Ser Gly Thr Phe Pro He Aen Ala 

2050 2035 

Tyr Thr Thr Cly Pro Cya Thr Pro Leu Pro Ala Dro Aen Ty* Lye phe 

2070 2075 2080 

Ala Leu Trp Arg val *er Ala r?iu (?iu xyx vai Glu He Arg Arg vai 

30S5 2090 2095 

Oly Aep Phe Hi a Tyr Val Ser Gly Het Thr Thr Asp Asm LRU jjys Cys 

2100 2105 2110 

Pro Cya Gin lie Pro Ser Pro Glu Phe Phe Thr Olu Leu Asp Gly Vol 

7. US ?1Z0 2125 

Arg Leu Hie Arg Phe Ala Pro Pro Cya Lya Pro Leu Leu Arg Olu Olu 

23.30 2135 2X40 

val ser Phe Arg vai ciy lou Hxb Glu Tyr Pro Val Gly Ser Gin Leu 
314 5 3150 2155 2160 

Pro cyB Glu Pro <VIU *ro Asp val Ala vai Leu Thr Ser Met Leu Thr 

216s 2170 3i7& 

Asp Pro Ser Hia lie Thr Ala Glu Ala Aln Gly Arg Arg Leu Ala Arg 

2180 21S5 3190 

Gly Ser Pro Pro Ser Met Ala Ser Ser Ser Ala Ser Glu Leu Scr Ala 

2155 2200 
Pro Ser Leu Lyc Ala Thr Cya Thr Ala Ann Hie Aep Ser Pro A*p Ala 

2210 2215 2220 

Glu Leu Tie Hlu Ala A£Tl Leu Leu Trp Arg Gin Glu Met Gly Gly ftg n 
2225 2330 2235 2240 

He Thr Arg Val Glu Ser Glu Asn Lys Val val. Tie Leu Asp Ser Pne 

2245 2250 2255 

Aap Pjfd Leu Val Ala Glu flip Asp Glu Arq- Glu Vol Scr Val Pro Ala 

22*f> 2255 2270 

Glu lie Leu Arg Lyc Ser Arg Arg Phe Ala Arg Ala Leu Pro Val Trp 

2275 22C0 2295 

Ala. Arg Pro Asp Tyr Ran Pro Pro Leu val Glu Thr Trp Lya Lys Pro 

2290 2295 23Q0 

Aap Tyr Glu Pro Pro Val Val Hit* Gly Cys Pro Leu Pro Pro Fro Arg 
2310 2315 2320 

Ser Pro Pro Val Pro Pro Pro Arg Lya Lya Arej Thr Val Val L=u Thr 

2*3 35 23J0 2335 

Olu Ser Thr Leu £er Thr Ala Lau Ala Glu Leu Ala Thr Lya Ser Pbe 

2340 J345 
nly Ser Ser Sfcr Thr Ser Cly lie Thr Gly Asp Asm Thr Thr Thr Ser 
2355 23S0 2365 

Ser Glu Pro Ala Pro ser Gly r.ya Pro Pro Asp Ser Asp Val Glu sar 

2370 2375 23B0 

Tyr Ser Scr Met Pro Pro Leu Glu Oly Glu Pro Gly Asp Pro Abp Leu 
2^35 Z.IPH 23S5. 2400 

Ser Aep Gly Ser Trp 8er Thr Val Ser Ser Cly Ala Aap Thr Glu Agp 

2405 2*1.0 2415 

Val Val Cys Cya Ser Met Ser Tyr Ser Trp Thr Gly Ala Leu Val Thr 

2 *20 2425 2430 

Pro Cys Ala Ala Glu Clu Gin Lya Leu Pro II* Aan Ala Leu Ser A»n 

3*35 24-10 2445 

3er Leu Leu Axg His His Asn Leu val Tyr Ser Tnr Thr Ser Arg Ser 

34 50 245S 2460 

Ala Cyo Glo Arg Gin Lya Lyc Val Thr Phe Asp Arg LBU Gin Val Leu 
2465 2470 2475 2480 

Asp Ser Klc Tyr Gin Aep Val Leu Lya Glu Val Lya Ala Ala Ala Ser 

24B5 24.90 2495 

Lys val Lya Ala Aen Lou Leu Ser Vkl Clu Clu Ala Cya Ser Leu Thr 
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2500 2505 2510 

pro pro w.i.a ser Ala ws aer Lys ?ne Gly Tyr Qly Ala LyB Asp val 

2S1E 2520 3535 

Arg Cys Hie Ala Arg Lys Ala Val Ala Eia lie Aan Scr Val Trp Lys 

3530 2535 2540 

Asp Leu Leu Glu Asp Scr Val Thr Pro lie Asp Thr Thr lie Met Ala 

354.5 2550 255b 2550 

byo Aan olu val Phe Cya veil Gin Pro Glu Lye Gly Gly Arg Lye Pro 

"57fl 257*> 

Ala Arg Leu lie Val Phe Pro Aep LeU Gly Val Arg Val Cyc Glu Lyc 

2580 25B5 2590 

Met Ala Leu Tyr Asp Val Val Ser Lys Leu Pro Leu Ala val Met Gly 

2595 2€0G 2605 

Scr Scr Tyr Oly Phe Oln Tyr Scr ?ro Qly Gin Arg Val Glu Phc Leu 
2 6X0 2615 2620 

Val Oln Ala Trp Lyo e«r Lye Lyt Thr Pro Mec Qly phe Ser Tyr Aap 

?G?-5 2«?0 7f\\5 2fiAfl 

Thr Arg Cyc Pho Aap Ser Thr Val Thr Glu Ser Aep lie 4rg Thr Clu 

2645 2650 2655 

Glu Ala lie Tyr Gin Cye Cys Agp Lau Asp pro Oln Ala Arg Val Ala 

2660 2665 2670 

Tie Tjys Ser Leu Thr n\u Arg Leu Tyr VaJ. nly nly Pro Leu Thr Asn 

2675 2690 2£85 

Scr Arg Gly Glu Asn Cys Oly Tyr Arg Arg Cye Arg Ala Scr <3Jy Val 

ZP5?n 2695 2700 

Leu Thr Thr Ser Cys Gly Aan Thr Leu Thr Cye Tyr Tie Lye Ala Arg 
2705 2710 Z715 2720 

Ala Ala Cye Arg Ala Ala Gly Leu Gin Asp Cys Thr Met Leu Val Cyc 

2725 2730 2735 

Gly Asp Asp Leu val val lie cys Glu ser Ala Gly val Gin Glu Asp 

2740 2745 2750 

Ala Ala Ser Leru Arg Ala Phe Thr Glu Ala Met Thx Arg Tyr Ser Ala 

2755 2760 2765 

Pro Pro Gly Asp Pro Pro Gin Pro Glu Tyr Aap Leu Glu Leu lie Thr 

2770 2775 ?.7Ar> 

Ser Cye Ser Ser Asn Val Sar Val Ala Hie Acp Cly Ala Gly Lya Arg 
3785 2750 27*5 2800 

va.i. ryr Tyr Leu Thr Arg Asp pro rnr -mr pro Leu Ala Arg Ala Ala 

2905 2810 2915 

Trp Glu Thr Ma Arg Hi& Thr Pro Vol Asn Ser Trp Leu Gly Aan Hr 

2B20 2625 2830 

lie Met Phe Ala Pro Thr Leu Trp Ala Arg Met lie Leu Met Thr Hia 

2B3S 7A40 ZflAS 

Phe Phe Ser Val Leu He Ala Arg Aep Gin L«U Glu Gin Ala Leu Aan 

2850 2855 2860 

Cya G1U He Tyr Gly Ala Cyc Tyr Sar Ha Clu Pro Lou Aap Leu Pro 
2665 2670 2B75 2860 

Pro He He Gin Arg Leu His Rly iieu Per Ala Pne ser T,eu Hie Ser 

2865 2S90 2B95 

Tyr 3er Pro Gly Glu lie Aan Arg Val Ala Ala CyB Leu Arg Lys Leu 

2900 2905 2910 

Gly Val Pro Pro LftU Arg Aid Trp Arg Hia Arg Ala Arg Bcr Val Arq 

2915 33*0 232b 

Ala Arg Leu Leu S«r Arg Gly Gly Arg Ala Ala He Cys Gly Lys Tyr 

2*30 2935 2.940 

Leu Phe Asn Trp Ala. val Arg Thr Lye Leu Lyc Leu Thr Pro He Ala 
2945 2550 2555 2960 
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Ala Ala Qly Axg Leu hap beu Scr Gly Trp Phe Tfcr Ala Gly Tyr Sfcr 

796t5 3 * 70 2975 

Sly Gly Aop n. Tyr Hie Scr Val s C r His Ala Arg Pro Arg Trp phe 

2990 2985 2 SS0 

Trp Phe cy» Leu LSU Leu Leu Ala Ala Gly Val Gly He ry r L6U L* u 

3955 3000 2005 

Pro htm Arg 

3010 



<=2l0:> 1* 
<c7ll> 21 
<212> DNA 

<213> Artificial Sequence 
<22Q? 

<223^ Description of Artificial Sequence : synthetic 
Primer 

<:400> 15 

cfaaggag^ga ggr.ttgaagg a 



<210? 16 

<2tl> 19 \ 
<213> DMA 

Ol3> Artificial Sequence 

<2^> Dfeacripeion of Artificial Sequence Synthetic 
Primer 

<400:> 16 

GCftgttccqer gcaagaact 



<210=» 17 
<212> CNA 

c213> Artificial Sequence 
<220> 

<223:> Description of Artificial Sequence: pyntheti 
Primer 

<400s. 17 

aattCggccc tgcaggccac aacagtc 



21 



27 
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